Effect of cross-linked and non-cross-linked acellular dermal matrices on the expression of mediators involved in wound healing and matrix remodeling.
Molecular mechanisms that direct the extent of the foreign body reaction to implanted biological meshes and their subsequent incorporation are poorly understood. The purpose of this study was to compare the influence of non-cross-linked human dermis (AlloDerm) with that of cross-linked porcine dermis (Permacol) on the expression of genes critical for wound healing and tissue remodeling in a rat ventral hernia model. Full-thickness abdominal wall defects were repaired with AlloDerm, Permacol, or suture repair with no mesh (n = 10 rats per group). Explants were harvested 90 days after repair and divided for histologic, immunohistochemical, and gene expression analyses. Real-time quantitative polymerase chain reaction arrays were used to profile the expression of 84 wound healing-associated genes at the tissue/mesh interface. Both meshes induced the differential expression (≥ 3-fold change relative to suture repair, p ≤ 0.01) of extracellular matrix components, remodeling enzymes, and inflammatory cytokines. Genes most markedly up-regulated included matrix metalloproteinase-9 (Permacol, 66-fold; AlloDerm, 19-fold) and chemokine (C-C motif) ligand 12 (Permacol, 24-fold; AlloDerm, 71-fold). Immunohistochemistry using antibodies against matrix metalloproteinase-9 and chemokine (C-C motif) ligand 12 confirmed differential expression at the protein level (p < 0.001). Histologically, AlloDerm demonstrated overall better remodeling characteristics than Permacol. Permacol elicits increased protease expression and reduced cellular and vascular infiltration compared with AlloDerm 90 days after implantation, indicative of delayed remodeling induced by cross-linking. Increased understanding of the host response to implanted materials ultimately will enable the development of improved meshes with enhanced wound healing properties and fewer graft-related complications.